Repeated treatment with mirtazepine induces brain-derived neurotrophic factor gene expression in rats.
Recent studies indicate a role of the brain-derived neurotrophic factor (BDNF) in the pathophysiology of depression, as well as in the mechanism of action of antidepressant drugs (ADs). It has been shown that serum BDNF levels are decreased in depressed patients. Moreover, antidepressant treatment increases serum BDNF levels and it is positively correlated with medication response. In addition, repeated administration of ADs induces an increase in rat hippocampal or cortical BDNF gene expression. Since the most potent effect of ADs on BDNF gene expression was found after prolonged treatment, in the present study we investigated the influence of repeated treatment (twice daily for 14 days) of the new AD mirtazapine (5 or 10 mg/kg) on BDNF mRNA level (the Northern blot) in rat hippocampus and cerebral cortex. Imipramine was used as a reference compound. The experiment was carried out on male Wistar rats. The tissue for biochemical assays was collected 24 h after the last doses of mirtazapine and imipramine. We also studied the effect of repeated mirtazapine on the action of the 5-HT2A receptor agonist (+/-)DOI in the behavioral test (head twitches induced by (+/-)DOI) in rats. The obtained results showed that, like imipramine (10 mg/kg), mirtazapine (10 mg/kg) increased BDNF gene expression in both the examined brain regions: in the hippocampus by 24.0 and 26.5%, in the cerebral cortex by 29.9 and 41.5%, respectively, compared with the vehicle-treated control. Neither mirtazapine nor imipramine administered repeatedly at a lower dose (5 mg/kg) significantly changed BDNF mRNA levels in the hippocampus and cerebral cortex. Repeated treatment with mirtazapine (10, but not 5 mg/kg) inhibited the behavioral syndrome induced by (+/-)DOI. This study provides first conclusive evidence that repeated mirtazapine administration increases BDNF mRNA levels; moreover, it indicates that the enhancement of BDNF gene expression may be essential for the clinical effect of mirtazapine.